(c) Confocal images showing a HeLa cell cotransfected with YFP-ORAI1 and SP ER -mCh-CRY2-STIM1 38-685 before and after light illumination (470 nm; 5 min) with and without TG stimulation. Scale bar, 5 µm. NOTE: SP ER -mCh-TM-CRY2 clust (with CRY2 facing the cytosol), but not SP ER -mCh-CRY2 clust -KDEL in the ER lumen, formed clusters along ER tubules after photo-stimulation. We reason that blue light illumination cannot effectively reduce CRY2 in the more oxidative ER lumen to photoactivate CRY2 (redox potential: -118 mV in the ER lumen [1] versus -300 mV in the cytosol [2] [3] ). Therefore, CRY2-STIM1 chimeras with CRY2 in the ER lumen invariably failed to photo-trigger Ca 2+ influx. . 2 ) (a) Schematic illustration of STIM1ct autoinhibition mediated by the interaction between CC1 and SOAR domains. ER anchored CC1 domain (Part I: STIM1 1-342 -YFP) failed to capture mCh-tagged STIM1ct (WT) but tightly interacted with the STIM1ct-L258G mutant. The L258G mutation disrupts the intramolecular CC1-SOAR interaction (cis), thus exposing the SOAR domain to enable its trans interaction with CC1 in Part I. (b) Representative confocal images of HeLa cells expressing ER anchored STIM1 1-342 -YFP (Part I) and mCh-STIM1ct (WT, top panel) or STIM1ct-L258G (middle and bottom panel). 1 µM thapsigargin (TG) was used to trigger Ca 2+ store depletion in the ER. Scale bar, 5 µm.
STIM1ct (WT): even distribution in the cytosol

Part I
STIM1ct (L258G): ER-like distribution at rest due to the trans interaction between exposed SOAR and the CC1 region of Part I • Zoomed-in views of the boxed regions were also shown below the corresponding images. Quanoficaoon of the degrees of light-inducible co-clustering for the indicated preys were shown on the right. n = 10 cells. Error bars denote sem. NOTE: Because the bait contains the S/TxIP EB1-binding moof (STIM1 642-645 targeong EB1, a microtubule plusend tracking protein), mCh-CRY2-STIM1 233-685 exhibited comet-like distribuoon by tracking the plus ends of microtubules, rather than aggregaoon as seen with the other two baits in Supplementary Figs. 8 and 9 , upon photoacovaoon. Only Preys 1, 2, and 4 containing the SOAR domain showed co-localizaoon with the bait auer blue light irradiaoon. Scale bar, 5 µm. 
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Supplementary Figure 15 | Optogenetic dissection of cancer-associated mutations in the SOAR domain.
(related to Fig. 5 ) (a) A summary of SOAR mutations found in cancer patients. (b) Some cancer-associated mutations of STIM1 were mapped to the 3D structure of SOAR. Gain-and lossof-function mutations validated in this study were highlighted in red and blue, respectively. (c) Quantification of light induced Ca 2+ influx (top) and cytosol-to-PM translocation (bottom) for CRY2 fused STIM1ct variants. Ca 2+ influx were shown in Box-whisker plots, which are expressed as median, interquartile range with 5-95 percentile distribution (n = 60 cells). Cytosol-to-PM translocation were plotted as scatter plot (n = 10 cells). Error bars, sem.
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